We have analyzed conserved domains in t-SNAREs [soluble N-ethylmaleimide-sensitive factor (NSF) attachment protein (SNAP) receptors in the target membrane], proteins that are believed to be involved in the fusion of transport vesicles with their target membrane. By using a sensitive computer method, the generalized profile method, we were able to identify a new homology domain that is common in the two protein families previously identified to act as t-SNAREs, the syntaxin and SNAP-25 (synaptosomeassociated protein of 25 kDa) families, which therefore constitute a new superfamily. This homology domain of approximately 60 amino acids is predicted to form a coiled-coil structure. The significance of this homology domain could be demonstrated by a partial suppression of the coiled-coil properties of the domain profile. In proteins belonging to the syntaxin family, a single homology domain is located near the transmembrane domain, whereas the members of the SNAP-25 family possess two homology domains. This domain was also identified in several proteins that have been implicated in vesicular transport but do not belong to any of the t-SNARE protein families. Several new yeast, nematode, and mammalian proteins were identified that belong to the new superfamily. The evolutionary conservation of the SNARE coiled-coil homology domain suggests that this domain has a similar function in different membrane fusion proteins.
Most if not all vesicular membrane fusion events in eukaryotic cells are believed to be mediated by a conserved fusion machinery, the SNARE [soluble N-ethylmaleimide-sensitive factor (NSF) attachment protein (SNAP) receptors] machinery (for review, see refs. [1] [2] [3] [4] . The components of the SNARE machinery have been identified in recent years and have been characterized biochemically, in most detail in the case of the synaptic vesicle fusion machinery. A mechanism emerges in which, in the process of vesicle docking, proteins present on the vesicle (v-SNAREs) have to bind to their counter parts on the target membrane (t-SNAREs) to form a core complex that can then recruit the soluble proteins NSF and SNAP. This so called fusion complex can then disassemble after ATP hydrolysis mediated by the ATPase NSF in a process that leads to membrane fusion and the release of the vesicle contents. t-SNAREs consist of two different families of proteins: the type II integral membrane proteins syntaxins (5) and SNAP-25 (synaptosome-associated protein of 25 kDa, a protein that is unrelated to the soluble protein SNAP), which is anchored in the plasma membrane by attached lipids and does not span the membrane (6, 7) . The v-SNARE VAMP͞synaptobrevin and the t-SNAREs syntaxin and SNAP-25 can form a stoichiometric ternary complex that involves protein domains predicted to form coiled-coil domains (8) (9) (10) (11) .
According to the SNARE hypothesis, a correct pairing of tand v-SNAREs is required for vesicle fusion to occur thereby providing specificity of membrane trafficking by a final proof reading mechanism (12) . This hypothesis postulates that many isoforms of t-and v-SNAREs exist, each specific for a particular membrane compartment or class of transport vesicles, respectively. There appears to be, however, a shortage of known SNARE isoforms in mammalian cells. Several mammalian syntaxin isoforms are known (5) , most of which appear to be plasma membrane t-SNAREs. Only two mammalian members of the SNAP-25 family of t-SNAREs have been discovered so far: the neuron-specific SNAP-25 (6) and the ubiquitously expressed SNAP-23 (13) . So far, no mammalian t-SNAREs have been identified that would be specific, for instance, for various endosome classes, the lysosome, or the endoplasmic reticulum (ER), compartments that are known or believed to utilize the SNARE machinery (14, 15) .
To characterize the coiled-coil domains of SNAP-25 and syntaxin and to identify new homologues of these t-SNAREs, we have used the generalized profile technique (16) , a very sensitive computer method that allows the identification of distantly related domains in proteins that would otherwise appear unrelated. Similar to other profile-based database search methods, the increase in sensitivity comes from two major sources: (i) Conserved positions in the initial alignment used for the profile construction receive a higher weight in the search than less conserved positions. (ii) Gap-creation and extension penalties are not evenly distributed over the whole sequence but are lower at positions where gaps or insertions have already been observed in the initial alignment. Compared with classical profile methods, the recently introduced generalized profiles offer an improved treatment of incomplete sequences (17) , making this method well adapted to searches in expressed sequence tag (EST) databases.
We report herein that both the N-and C-terminal coiled-coil domains of members of the SNAP-25 family and the most C-terminal coiled-coil domain of the syntaxin family are related to each other and form a new homology domain of approximately 60 amino acids. The homology domain was found also in other known proteins involved in vesicular membrane traffic, some of which belong to different protein families. The protein families of t-SNAREs and related pro-teins, therefore, form a new protein superfamily. Several uncharacterized hypothetical proteins from yeast and Caenorhabditis elegans containing the homology domain could be identified in sequence databases. In addition, six new mammalian members of the t-SNARE superfamily were discovered and assembled from ESTs. The presence of a conserved domain in various proteins implicated in membrane fusion suggests that this domain might have a similar function in different protein families.
METHODS
All database searches were performed with current releases of SwissProt (18) , GenPept (19) , and dbEST (20) . BLAST searches (21) were executed on the EPFL͞ISREC network server. Generalized profile construction and searches were run locally by using programs of the pftools package (by P.B.; available from the authors upon request). Initial profiles were constructed with the parameter optimizations as described (22) , applying a BLOSUM45 substitution matrix (23) , gap penalties of 2.1, and gap-extension penalties of 0.2. Profile statistics were derived from the analysis of the score distribution of a locally shuffled database as described (24) .
Coiled-coil predictions were performed with the computer programs COILS (25, 26) and PAIRCOIL (27) . The generic coiled-coil profile was constructed from the residue frequencies of the MTIDK matrix (26) used in the COILS program. The generic profile was scaled to the same standard deviation as the original SNAP-25 domain profile and an average match score of 0. For coiled-coil reduction, 30% of the generic coiled-coil profile was subtracted from the original domain profile.
Phylogenetic tree reconstruction was performed with the neighbor-joining method (28) . To assess the statistical significance of the clustering, bootstrapping analysis with 100 replicates was applied.
RESULTS AND DISCUSSION
To find sequences related to the SNAP-25 family of proteins, we first performed BLAST searches (21) with current releases of protein databases. Besides the characterized SNAP-25-like t-SNAREs from various organisms, two new hypothetical proteins from the nematode C. elegans (K02D10.1 and T14G12.2) and one from budding yeast (YMR017w) were identified with high significance (P Ͻ 10 Ϫ6 ). These three uncharacterized proteins and SNAP-25 share the same domain organization-i.e., two conserved coiled-coil regions of Ϸ70 residues each separated by a less conserved spacer region. Therefore, they are likely to be SNAP-25-like t-SNAREs and were accepted as new members of the SNAP-25 family. Like Sec9p, the characterized SNAP-25 homologue from yeast (29) , these proteins lack the posttranslationally palmitoylated cysteine residues within the spacer region.
Due to the coiled-coil nature of the query sequence and the corresponding atypical amino acid composition, the BLAST statistics are not very reliable. The highest-scoring irrelevant protein (tropomyosin) still had a score that would normally be considered significant (P Ͻ 10 Ϫ4 ), which makes the identification of distant homologues virtually impossible.
Construction of a SNAP-25 Profile: Identification of a Common Domain in the SNAP-25 and Syntaxin Families of t-SNAREs. To specifically find more distantly related members of the SNAP-25 family, generalized profiles for the conserved N-and C-terminal coiled-coil domains were constructed. A database search performed with the profile of the C-terminal domain found significant matches to several proteins involved in vesicular transport, as well as some uncharacterized proteins. The highest scoring sequences were the hypothetical nematode protein C15C7.1 (P Ͻ 10 Ϫ5 ), the yeast vacuolar maintenance protein Vam7p (P Ͻ 0.003), the hypothetical yeast protein YDR468c (P Ͻ 0.004), and interestingly syntaxin 1 from Drosophila (P Ͻ 0.02). It should be noted that the statistical estimations obtained from profile searches are generally more conservative and reliable than the BLAST statistics, which assume a constant amino acid composition over all database sequences. Including the high scoring sequences C15C7.1, Vam7p, and YDR468c into the next iteration cycle of profile construction and database search resulted in significant scores for the yeast SNARE Bet1p and several syntaxin isoforms.
The matching region in the syntaxins corresponds to the membrane-proximal coiled-coil domain, previously designated helix 3 or H3 (9) or domain C (8). For syntaxin 1, this domain has been shown to mediate interactions with SNAP-25, VAMP͞synaptobrevin, ␣-SNAP, and synaptotagmin (2), and the equivalent domain of Sed5p (the yeast homologue of syntaxin 5) might be involved in homodimerization (30) . The finding that the two classes of t-SNAREs, syntaxin and SNAP-25, which are otherwise not related to each other, share a common homology domain suggests the intriguing possibility that they are evolutionarily derived from a common ancestor and that the homology domain has a similar function in these protein families. Subsignificant but in this biological context conspicuously high scores were obtained for the vesicular fusion protein p115͞TAP and interestingly also for a second domain within the SNAP-25 family itself, corresponding to the N-terminal coiled-coil region (see below).
Partial Elimination of Coiled-Coil Properties Improves the Specificity of the Domain Profile. Subsequent cycles of iterative profile refinement turned out to be problematic. The superposition of very distantly related coiled-coil sequences with identical heptad register led to an excessive amplification of the coiled-coil properties of the resulting profile. As a consequence, evolutionarily unrelated proteins with particularly pronounced coiled-coil regions reached inappropriately high scores, and subtle sequence similarities that are indicators of distant evolutionary relationship were progressively obscured by the strong coiled-coil preference of the profile.
To alleviate this problem, we artificially reduced the coiledcoil characteristics of the sequence profiles. To that end, the generalized profiles were decomposed into a linear combination of two components. The first component was a multiple of a generic coiled-coil profile, constructed from various families of coiled-coil proteins (25, 26) , the second component was the residual profile lacking coiled-coil preference. It was, however, not intended to suppress the coiled-coil characteristics of the query profile entirely since protein regions distantly related to the SNAP-25 family would be expected to exist in that protein fold. The degree of coiled-coil suppression was adjusted in a way that scores for clearly unrelated proteins with nearly perfect coiled coils no longer reached a significance threshold of P ϭ 0.1. A coiled-coil reduction of Ն20% was generally sufficient to reach that task, whereas a reduction of Ͼ40% was too drastic and prevented any database matches from meeting our stringent significance criterion of P Ͻ 0.01. We chose a conservative value of 30% reduction that was sufficient to suppress spurious high scores of extensively coiled-coil cytoskeletal proteins without severely affecting the highest scoring matches.
A new set of database searches, now using the artificially ''decoiled'' profiles, yielded an improved separation between true and false matches and was also suitable for iterative profile refinement by inclusion of newly accepted family members in subsequent rounds of profile construction. The initial search with the C-terminal domain of the SNAP-25 family found again the nematode protein C15C7.1; the yeast proteins YDR468c, Vam7p, and Bet1p; and two syntaxin isoforms with highly significant scores (P Ͻ 10 Ϫ5 to P Ͻ 10 Ϫ2 ). Several additional syntaxins had better scores than the highest scoring irrelevant sequence. Inclusion of only the highest scoring matches into the next profiles led to significant matches for the yeast vesicular fusion proteins Sft1p and Ufe1p and for the complete syntaxin family. Finally, inclusion of the syntaxins into the subsequent profile resulted in highly significant matches (P Ͻ 10 Ϫ3 ) for several other uncharacterized proteins and, most interestingly, also for the N-terminal coiled-coil domain of most SNAP-25-related proteins. This discovery that the N-and C-terminal coiled-coil domains of the SNAP-25 family are related to each other suggests that they originated from an internal duplication.
No obviously unrelated protein ever reached scores better than P Ͻ 0.1 in any iteration of the profile search. Searches with the final profile in six-frame translated EST databases led to the identification of several homologous sequences that could be assembled to six new non-orthologous mammalian proteins, herein tentatively named TSL-1 to TSL-6 (for t-SNARE-like). TSL-4 could be assembled to a full-length protein, whereas the others are only known as partial sequences.
The t-SNARE Superfamily. The final sequence profile describes a homology domain of approximately 60 amino acids with a predicted coiled-coil structure in all subfamilies. This homology domain was found in all currently known tSNAREs, as well as several proteins of unknown or disputed function that are likely to be structurally and perhaps functionally related to the t-SNAREs (see below). It therefore seems appropriate to refer to this homology domain as the t-SNARE domain. Members of different protein families contain this domain, and therefore, they form a new superfamily.
An alignment of the t-SNARE domains of representative members of the t-SNARE superfamily and all newly identified Codes starting with the letters P or Q are from SwissProt; others are from GenBank͞EMBL. The statistical significance of the sequences matching to the final domain profile are expressed as error probabilities (Prob.). Each individual sequence was optimally aligned against the profile by using the pftools program package. Coiled-coil prediction with the program COILS 2.1, using standard parameters (Window width, 21͞28; MTIDK matrix) gave coiled-coil probabilities of P Ͼ 0.7 over a range of at least 35 residues for all domains listed with two exceptions. TSL-4 and YDR468c reached only maximal values of 0.45 and 0.3, respectively. If the problems in coiled-coil detection for short segments (26) are taken into account, it is likely that all domains adopt a coiled-coil conformation with similar geometry. related proteins is shown in Fig. 1 . The most likely coiled-coil register is indicated, and it is obvious that positions a and d, which form the protein-protein contact and are usually occupied by hydrophobic residues, are particularly well conserved. An unusual glutamine residue at a d-position in the core of the coiled-coil region is almost invariant. The conserved hydrophobic positions in the coiled-coil show a preference for isoleucine at position a and leucine at position d. An analysis of observed coiled-coil structures, theoretical considerations, and protein design experiments suggest that this distribution favors two-stranded coiled-coils (31) . In contrast, threestranded coiled-coils show a preference for leucine at position a and branched residues at position d.
A sequence similarity dendrogram of the t-SNARE domains of representative known proteins and the newly identified proteins, constructed by the neighbor-joining method (28) , is shown in Fig. 2A . The domain structures of these proteins are shown schematically in Fig. 2B . The members of the t-SNARE superfamily can be clearly divided into subgroups based both on the sequence homologies and the domain structures. All syntaxins and syntaxin-related proteins (domain structure A, AЈ) contain a C-terminal hydrophobic membrane anchor as do some less closely related members (domain structure B) such as Bet1 (see below). All of these proteins contain one copy of the t-SNARE domain in a distance of 10 to 15 amino acids from the transmembrane domain.
In contrast, the superfamily members that are more closely related to SNAP-25 do not possess an obvious transmembrane domain but instead contain two copies of the t-SNARE domain interrupted by a less conserved spacer region. A relationship between syntaxins and SNAP-25 has been proposed before on the basis of their weak similarity (32, 33) . However, the coiled-coil conformation of the region in question makes it impossible to demonstrate a significant similarity in pairwise sequence comparisons. In fact, several clearly unrelated coiled-coil proteins give much better scores when aligned to either syntaxins or SNAP-25. Our analysis provides a statistically valid basis for this homology and additionally detects an ancient domain duplication event in the SNAP-25 family.
The Syntaxin Protein Family. In the dendrogram, the syntaxins form a single cluster that can be divided into two subgroups. The first group contains mammalian isoforms 1 to 4, yeast Sso1p and Sso2p, and two hypothetical nematode proteins. The t-SNARE domain sequence similarity between the members of this group correlates well with the function of these t-SNAREs. Syntaxins 1 to 4 (5, 34, 35) and Sso1p and Sso2p (29, 36) have been shown to localize to the plasma membrane and are likely to be involved in the fusion of transport vesicles with this membrane. The two uncharacterized proteins from C. elegans (F35C8.4 and F48F7.2), which clearly belong to this group, therefore, possibly also function as t-SNAREs at the plasma membrane of this species.
The second syntaxin subgroup contains the mammalian syntaxin 5; the yeast proteins Sed5p, Pep12p, and Vam3p; a plant syntaxin; and several uncharacterized proteins including the newly identified human TSL-6. Syntaxin 5 and Sed5p have been localized to the ER-Golgi intermediate compartment or the cis-Golgi in mammalian cells and yeast, respectively, and are involved in vesicle traffic between the ER and Golgi (30, 37) . The uncharacterized C. elegans protein F55A11.2 is closely related to syntaxin 5 and Sed5p and might, therefore, serve the equivalent function.
Vam3p and Pep12p are involved in vacuolar assembly and vacuolar protein targeting in yeast (38, 39) and the most likely intracellular localization of Pep12p is an intermediate endosomal compartment for the transport of vacuolar hydrolases (39) . The plant syntaxin homologue aPep12 has been identified by functional complementation of a yeast pep12 mutant (40) and is indeed most closely related to Pep12p. The newly identified human TSL-6 is most closely related to Pep12p and aPep12. Although the N-terminal half of TSL-6 is unknown, it is clearly a member of the syntaxin family since it contains a C-terminal transmembrane domain close to the t-SNARE domain. The close proximity to Pep12p suggests that TSL-6 is its mammalian homologue and might function as an endosomal t-SNARE responsible for the transport of lysosomal proteins since lysosomes are believed to be functionally equiv- alent to the vacuole of yeast. This is a potentially important finding. To our knowledge, no endosome-specific t-SNARE has been identified in mammalian cells although membrane traffic between different endosome classes, including fusion with late endosomes, appears to involve the SNARE machinery (41) .
Two uncharacterized proteins from C. elegans (ZC155.3) and yeast (YOL018c) appear to form an additional third syntaxin cluster. YOL018c shares the same domain structure with the other syntaxins which suggests that it plays a yet unidentified role in membrane traffic as a potential t-SNARE. A distinct feature of the predicted sequence of YOL018c is that it contains a large luminal domain of 62 amino acids, which is atypical for syntaxins. The nematode protein ZC155.3 seems to have a very unusual domain structure. It should be noted, however, that the sequence of this hypothetical protein has been predicted from genomic sequences. The distances between the exons contributing to the database sequence ZC155.3 suggest that it might be an artifactual fusion of two different coding regions.
Very recently, a human protein has been identified by a database search for homologues to Pep12p and named syntaxin 6 because of its weak overall homology with other syntaxins, its domain structure, and the finding that it binds ␣-SNAP in vitro (33) . From Fig. 2 A, it is clear that syntaxin 6 is only distantly related to the other syntaxins, including Pep12p, and rather forms a separate cluster with the two newly identified mammalian proteins TSL-2 and TSL-3 and the nematode protein C15C7.1. This suggests that syntaxin 6 is not the mammalian homologue of Pep12p (we have identified TSL-6 as a likely candidate for the Pep12p homologue, see above) but is a member of a new family of syntaxin-like proteins. Syntaxin 6 has been localized to the Golgi region and proposed to function there as a t-SNARE. An interesting speculation would be that the closely related TSL-2 and -3 might reside in the Golgi as well but in different subcompartments. The presence of multiple syntaxin isoforms on different Golgi cisternae would constitute a strong argument in support of the SNARE hypothesis.
The SNAP-25 Protein Family. The SNAP-25-like proteins are characterized by a domain structure that is very different from the syntaxin-like proteins. They contain two t-SNARE domains but no hydrophobic membrane anchoring domain (structures C and CЈ in Fig. 2B ). The C-terminal t-SNARE domains of the various SNAP-25-like proteins form a cluster in the dendrogram as do the N-terminal domains. The relationship between these two clusters is, however, rather distant, suggesting that a possible internal duplication which could be responsible for the presence of the two related domains in a single protein must have been a very early evolutionary event.
The mammalian isoforms SNAP-25 and SNAP-23 and the Drosophila SNAP-25 are very closely related to each other, and also Sec9p, the known yeast homologue of SNAP-25, clearly belongs to this family. In addition, we identified three uncharacterized hypothetical proteins, K02D10.1 and T14G12.2 from C. elegans and the yeast protein YMR017w, as new members of the SNAP-25 family. Particularly interesting is YMR017w which is closely related to Sec9p and is the first yeast isoform of Sec9p identified so far. Sec9p functions at the plasma membrane in yeast, probably analogous to SNAP-25 in mammals (29) . No SNAP-25-like t-SNARE has been identified so far, neither in yeast nor in mammals, which would be specific for a membrane compartment other than the plasma membrane. The finding of a Sec9p homologue clearly merits a further investigation of the role of this new protein in membrane traffic. Both Sec9p and YMR017w share the same domain structure (CЈ) which differs from the other members of this family because of their large N-terminal extension. It has been shown that this extension is not necessary for the essential function of Sec9p (29) . The C-terminal t-SNARE domains of Sec9p and YMR017w are closely related to each other but do not form a cluster with the other members of the SNAP-25 family.
The t-SNARE domains of the newly discovered mammalian proteins TSL-1 and TSL-5 cluster with the C-terminal t-SNARE domains of the SNAP-25 family (Fig. 2 A) . Only the C-terminal parts of these two proteins are known and they clearly do not contain a hydrophobic membrane anchor. They are therefore likely to be new members of the SNAP-25 family although the existence of a second, N-terminal, t-SNARE domain remains to be established. The discovery of new mammalian SNAP-25-related proteins will make it possible to address the question of whether the members of this t-SNARE family are differentially localized to different membrane compartments in the cell, as has been demonstrated before for members of the syntaxin family (34, 35) . Such a differential localization would indicate a function in providing specificity of membrane fusion.
Other Members of the t-SNARE Superfamily. Other proteins like the yeast proteins Sft1p, Ufe1p, Bet1p, Vam7p, and YDR468c and the newly identified mammalian TSL-4 cannot unambiguously be assigned to a subgroup. However, on the basis of the significant domain similarity, they are clearly members of the t-SNARE superfamily established herein.
The two yeast proteins Sft1p and Ufe1p form a distinct cluster that is most closely related to the syntaxins. Ufe1p is believed to be a t-SNARE responsible for the retrograde transport to the ER in yeast (42) and according to its domain structure is clearly a member of the syntaxin family. The domain structure of the very small Sft1p is different, however: it consists only of the t-SNARE domain and a C-terminal membrane anchor. Sft1p has been identified as a multicopy suppressor of a yeast Sed5p mutant and has been proposed to be required for traffic between Golgi compartments (43) . It has been suggested that Sft1p acts as a v-SNARE mostly because of its typical v-SNARE-like structure (i.e., a very small type II membrane protein with a cytoplasmic domain predicted to form a coiled-coil). However, Sft1p shows no sequence homology to the known v-SNARE VAMP͞synapto-brevin or its related proteins. In light of our finding of a domain typical for t-SNAREs in Sft1p, it seems worthwhile to consider the possibility that Sft1p acts as a t-SNARE rather than a v-SNARE.
A similar conflict is encountered with Bet1p. Bet1p is a small protein with a C-terminal membrane anchor and consists mostly of the t-SNARE domain in its cytoplasmic part (domain structure B). Yeast Bet1p is required for ER-to-Golgi transport and resides on the ER. It has been proposed to be a v-SNARE but its presence on transport vesicles is controversial (44) . Although Bet1p displays a structure reminiscent of the v-SNAREs of the VAMP͞synaptobrevin family, it shares no sequence homology with this family. Our finding that Bet1p belongs to the t-SNARE superfamily might, therefore, suggest a different function for this protein. The newly identified mouse TSL-4, whose complete sequence is known, is as closely related to yeast Bet1p as is the recently cloned rat homologue rbet1 (45) . Since we could also identify EST sequences of the mouse rbet1, which differ from TSL-4 (data not shown), we therefore conclude that at least two different homologues of Bet1p exist in mammalian cells. Interestingly, rbet1 has been localized to the Golgi apparatus in fibroblasts, whereas the yeast counterpart resides on the ER membrane. It should be most interesting to determine the subcellular localization of TSL-4 in comparison.
The yeast Vam7p, believed to be involved in vacuole assembly, has a unique domain structure resembling the SNAP-25 structure but contains only one copy of the t-SNARE domain.
A protein that was consistently detected in the iteration cycles of our database searches is p115͞TAP. The scores for this protein never reached significant levels, although they were always above the scores calculated for the next best unrelated protein. This lack of improvement in the score argues against an evolutionary relationship. p115͞TAP was therefore not included in the profiles and it remains unclear whether it is indeed a true member of the t-SNARE superfamily. It is, however, functionally related to SNAREs. p115͞ TAP is required for the docking or fusion step of intra-Golgi vesicular transport (46) , for the fusion of transcytotic vesicles with their target membrane (47) , and, in concert with NSF and SNAP, for the reassembly of Golgi fragments (48) . Uso1p, the yeast homologue of p115͞TAP, was found to be required for the formation of the ER-to-Golgi v-SNARE͞t-SNARE complex (49) . The domain structure of p115͞TAP is entirely different from the SNAREs: it forms a homodimer with a globular N-terminal half and an extended C-terminal coiledcoil-rich domain of approximately 250 residues (47, 50) . Only the region between residues 637 and 699 in this C-terminal part shows homology to the t-SNARE domain. In light of their functional relationship, even a very weak sequence similarity between the t-SNAREs and p115͞TAP might suggest an evolutionary relationship and points to a possible important role of the featured domain in p115͞TAP.
The evolutionary relationship of various proteins implicated in membrane fusion sheds a new light on the mechanism of this process, and the existence of a conserved coiled-coil domain present in different membrane fusion proteins suggests a similar function of this domain in these proteins. The discovery of new potential t-SNARE homologues should facilitate the testing of the central prediction of the SNARE hypothesis, namely, that different SNARE isoforms function specifically in distinct membrane trafficking steps.
